The introduction and removal of functional groups is of great importance in the synthesis of polyfunctional organic molecules. The conversion of thiocarbonyls to their corresponding carbonyl compounds is an important chemical transformation. Various methods and reagents have been reported for the deprotection of thiocarbonyl compounds to their oxygen analogues. However, some of these methods are not suitable for deprotection of primary thioamides, and some of the others also show limitations such as long reaction times, low yields of the products, use of expensive reagents and tedious work-up.
We have recently reported bismuth(III) nitrate pentahydrate and oxone as convenient reagents for the deprtection of thioamides and thioureas.
22 Bismuth(III) nitrate pentahydrate was not effective for transformation of thiono esters and thioketones to their corresponding esters and ketones. However, with oxone thiono esters are converted to their esters while thioketones remained intact in the presence of this reagent. In continuation of our ongoing work in this area, we were interested to find an efficient method for the deprotection of all the above mentioned thiocarbonyl compounds. In this respect, we wish to report that n-butyltriphenylphos-* Corresponding author. Fax: +98-311-6689732; E-mail: imbaltork@sci.ui.ac.ir
phonium dichromate is able to transform thiocarbonyls to their carbonyl compounds efficiently under different reaction conditions. n-Butyltriphenylphosphonium dichromate is an inexpensive and easily prepared reagent and has been used for the oxidation of different organic compounds. 23 At first the deprotection of thioamides, thioureas, thiono esters and thioketones with this reagent was investigated in refluxing acetonitrile (Scheme 1). As shown in Table 1 , a series of the above mentioned thiocarbonyl compounds 1a-z, 1a'-l' were reacted with 3 molar equivalent of the reagent to afford the corresponding carbonyl compounds 2a-z, 2a'-l' in 70-96% yields within 2-300 min. The transformation of thiocarbonyls to their carbonyl compounds was also investigated under microwave irradiation. The irradiation was carried out at 900 W using a domestic microwave oven. These reactions were carried out in the presence of 2.5 molar equivalent of the reagent with reaction periods ranging between 1-30 min and the pure products were obtained in 80-98% yields. The results show that under microwave irradiation, the reaction times are shorter and the yields are higher.
In conclution, we have described an efficient procedure for deprotection thioamides, thioureas, thiono esters and thioketones using n-butyltriphenylphosphonium dichromate as a stable, inexpensive and easily prepared reagent. 
Notes

Experimental Section
General: The products were identified by comparison of their physical and spectral data with those of authentic samples. Yields refer to isolated products. The thiocarbonyl compounds are either commercially available or were prepared as following: thioamides from the reaction of the corresponding amides with P 4 S 10
24
; thiono esters and thioketones from the reaction of the corresponding carbonyl compounds with Lawesson's reagent.
25 n-Butyltriphenylphosphonium dichromate was prepared according to the described procedure.
23
General procedure for the conversion of thiocarbonyls to carbonyl compounds in acetonitrile solvent. In a roundbottomed flask (50 mL), a solution of thiocarbonyl compound (1 mmol) in CH 3 CN (10 mL) was treated with (Bu n PPh 3 ) 2 Cr 2 O 7 (3 mmol) and the reaction mixture was stirred under reflux conditions for the time indicated in Table  1 . The progress of the reaction was monitored by TLC (eluent: CCl 4 /EtOAc: 4/1). The reaction mixture was filtered and the solid material was washed with CH 3 CN (15 mL). The filtrate was evaporated and the crude product was either recrystallized from EtOH/H 2 O or purified by chromatography on silica gel to afford the pure product (Table 1) .
General procedure for the conversion of thiocarbonyls to carbonyl compounds under microwave irradiation. Thiocarbonyl compound (1 mmol) and (Bu n PPh 3 ) 2 Cr 2 O 7 (2.5 mmol) were mixed and then 0.5 mL CH 3 CN was added. The mixture was subjected to microwave irradiation at 900 W for the appropriate time according to Table 1 . After completion of the reaction (TLC), the mixture was extracted with CH 2 Cl 2 . The solvent was evaporated and the crude product was either recrystallized from EtOH/H 2 O or subjected to chromatography on silica-gel to afford the pure product (Table 1) .
